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Annual Average Precipitation

United States of America
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U.S. Drought Monitor e e, e, 1 013

Valid 8 a.m. EDT
it

¥ Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnormally Dry

[] D1 Moderate Drought
[@ D2 Severe Drought
Author: I D3 Extreme Drought
David Simeral I D4 Exceptional Drought
Western Regional Climate Center

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
é Q for forecast statements.
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Hurricane Harvey 2017
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Hurricane History

Data from 1949 in the Pacific, from 1851 in the Atlantic
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Volcanic i\_
steam ' | / Atmosphere

Sublimation
I |
Deposition

Evapotranspiration Evaporation

Oceans

Ocean currents

.S. Dept. of the Interior
.S. Geological Survey

oward Perlman, USGS, John Evans
ttps:/iwater.usgs.gov/edulwatercycle.html G roun dwate g Sto ra ge
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Salt Water Intrusion is a Threat to the coastlines.
Groundwater declines are a threat to inland aquifers.

Long Island

San Francisco

Pacific wes=, LOS Angeles

Ocean ° 3\

Atlantic

1000 km Coan

== yulnerable to ocean pollution
== yulnerable to saltwater invasion
both

Gulf of Mexico Southeast

Florida
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Another Way to look at the USA
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4096 evapotranspiration

25% shallow
infiltration

25% deep
infiltration

Natural Ground Cover

359% evapotranspiration

" 20%
runofr

389 evapotranspiration

219 shallow
infiltration

109%-20% Impervious Surface

219 doeep
infiltration

J09% evapoltranspiration

mnfiltration

159% deep
infiltration

35%-50% Impervious Surface

mfiltration

~

759%-100% Impervious Surface

59% deep
infiitration

12



Deforestation

Industrial
agriculture

Overgrazing

ECOSYSTEM RESTORATION

restores soil and water cycles and
reverses desertification

Erosion control

Soil restoration

Replanting

BAD LAND MANAGEMENT

leads to drought, soil erosion
and desertification

Climate change
from soil carbon

\ \)
Loss of \[
biodiversity s <. o
“‘ -y Loss of
e ! . -+ livelihoods
Revert climate
change
«r
Intact
ecosystems

Sustainable
livelihoods
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Several hundred million beaver removed
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residential rain garden

(keep 10 feet away from most structures)

Qiry.

e "
w

rock/vegetdted-
native plants absorb swale or pipe
runoff and pollutants

while attracting songbirds

and butterflies

overflow structure

(if needed)

prepared soil mixture
(if needed):
50-60% sand
20-30% compost
20-30% topsoil

root zone aids in
nutrient uptake,
microbial activity,
and infiltration

gravel bed (if needed) ———

ponding zone allows pollutants elfaratad
to settle and organic matter to e e el

accumulate (if needed)



Backyard BioSwale with "Swale Plume”




Volunteer Learning Opportunity.
Long Term Educational Opportunity.
Community Gardens & Food Forest.
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Clear Lake StormWater Wetland. ,TAI\/IU.
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The Vast Majority of the land is Ag.
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hugelkultur garden bed
after one month

hugelkultur garden bed
after one year

hugelkultur garden bed hugelkultur garden bed
after two years after twenty years

>

images courtesy Paul Wheaton / RichSoil.com
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What Is there lots of after a storm?







Mulch vs. No Mulch

Moisture Retention and Yields

Plants grown with mulch
produce higher yields than
plants grown without

"‘""‘""ﬁ" \""r.a-"' f‘,‘_i‘k ‘...f‘f:"]". . ‘.l‘#-..

Mulch CINL A NoMuleh

) 10% of rainwater evaporates Upto80% of rainwater evaporafes “
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Method

| Contour Mulch
‘Mulch
'Skid Steer

830 Meters




Ing brush/trees

Mulch

on contour




Contour Mulch / Beaver Biomimicr




800 acres of mulch on contour, no runoff

HillTop




Slow, Spread and Sink water into uplands




Agroforestry

Working Trees for Agriculture

USDA National Agroforestry Center




Wind Breaks:
Straight vs.
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Awarded ‘a Youngl Farmers grant.

imagery Date: 1182015 30"25"14.63

imagery Date: 1302017




Contour Terraces, First Big Rain




2017
EPA
Green
Infrast.
Award

Winner

Terra
Purezza
Spice-
wood,
Texas,




Another Young
Farmer Grant
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Contour Orchards; Perennial Polyculture.
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Water Harvesting for Drylands: Brad Lancaster.
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“‘Swale Plumes” from Satellite
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Native Plant Roots Run Deep

Indian

Grass 4
Pale Purple
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Plant

Roots

help Increase
Soll Organic
Matter and
Increase
Infiltration
Rates.

27,154
gallons/
Acre Inch

63
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| NRCS “Rainfall Simulator”












Keyline offers consistent width for crops

g SRS
- . .o

Keyline swales and subsoil ripping pulls
water from valleys toward ridges

',{ Parralle/ rows

" at consistent widths

Jor sfficient
machine harvesting

Parrallel rows
at consistent widths
for efficient
machine harvesting
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Foeyline cultivation,
parallel to the

X —

Identified keyline

KEYPOQINT
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Thank You

Watershed Restoration and Technical Assistance

Hummel.Bryan@epa.qgov

404-562-9284 desk

Bryan Hummel
210-218-7915 cell
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Fewline cultivation,

parallel to the
identified kevylin=
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